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EXHIBIT BB 



(English Azmotatioi 

September 17, 2001 



To: Mr. Giiizeng SHI 



From: Tomoko Najima 

Matsushita Communication Industrial Co., Ltd. 



REQUEST FOR SIGNATURE 



Please sign the attached Declaration and Assignment for filing a 
foreign patent application and return the same to us as soon as possible, 

* If there are any changes of yoixr address or telephone number etc., please let 
us know. 

* We would ask you to return the executed forms without fail. 



]. 
2. 
3. 
4. 



Please $ign by black pen or ballpoint pen. 
Please write yo\ir full name by regular handwriting. 
Please sign in family name first style. 

Please sign two places marked with post-it. DECEIVED 



ATTENTION FOR SIGNATURE 



OCT 2 3 2001 
OFFICE OF PETITfOWS 



1 . Please sign in family name first style. 

YAMADA Kazuo Kazuo Yamada 



2. First and Last name must be included in full. Abbreviated initial is not 
accepted. 

Inappropriate Example K. Yamada 

3. Please sign by regvdar handwriting. Block letters are not accepted as an 
individual feature is hardly shown therein. 

Inappropriate Example KAZUO YAMADA (in block letters) 

4. In case of signing multiple times, the same signatixre is required every time. 

5. Signed spelling must be the same as tjT)ed spelling. 

Inappropriate Example Tatun Obkawa 

If the typed spel ling is different from your regular use spelling, please 
sign by your regular use spelling and let us know the difTerence. 



6. Please do not make a correction by cover-up liquid. If any correction is 
required, please draw a double line on letters to be corrected. Then, please 
sign again sideways, above or below the letters. 



7. When a copy of any document, which the undersigned has executed in past, 
is attached hereto, please sign the name as well as the attached copy. 



[Remarks] 

Especially, as an inventor himself is the applicant for U. S, Application, 
the signature of inventor is extremely important to clarify an assignment 
relation- Inappropriate signature sometimes cannot be accepted by the Patent 
Office of each country. 
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T a t s U o Ojok a wa 



(1) Guizeng 

(2) Qsamu KATO 

(3) Miisuni TJESiUGI 

(4) 

(5) 



USA 

Assignment of patent appucai^| 

>^m ^ 



Che undersigned, the undersigned .gree(s) to assign, and hereby does assign, transfer 

(6) ATfiTlWA FT FrT»Tr TMHTKiTRTAT, CO . . LT D 

(6a) of innfi , Qaza KpHnmn. Kadom a - shi. Osaka 571-8501 JAPA N . 



(7) 

(7a) of 



(hereinafter designated as the Assignee) the entire rights, title and interest for the United States, its tem.ories. 
dependencies and possessions, and for the country of 

in the invention, and aU applications for patent and any Letters Patent 

which may be granted therefor, known as 

(9) COMMtmiCATlON TERMINAL APPARXTtlS. P ^SB STATION APPARATUS 

AND RADIO- COMMOWICATION METHOD (Case No^^ ) 

for Which the undersigned has (have) executed on even date herewith an application for patriot in the United States of 
America or, if not on even date, then has executed 

^jQ^ Q„ or has already filed 

(11) U.S. appln. Serial No. 09/701.309 , filed on Novembftt 28, 2000 

(12) The undersigned acknowledges an obligation of assignment of this invention to said assignee at the 
time the invention was made. 

lis The undersigned aureefs^ to execute all papers necessary in connccdon with the application and any continuing or divisional 
.ppUcatioJ^ ^^21^:^^:^"^^^%^^ «^«signments in connection with such applications as the Assignee may deen, necessary or 
expedient. ..^i^.^^ execute all papcis necessary in connccUon with any interference which may be declared concerning 

.ppUcaLn^rVonSro^^r^^^ and ^o'coopecate wi.'h the Assignee in every way possible in obtaining such evidence and 

,o,„S forward l^'J aocoients and perform any act which rnay be necessary .n connection wUh 

.0 the Assl^ee^ ^^^^^^^^^ ^^^^^^^^^^ C«„iasioner "f.^^-^ "j^^^^^^^^^^ 

SeiM^^^^^^^^^^^^ 
notexecutedan^wiU™^ 

assienmeot any fi^nher identification which may be necessary or desirable to comply with the rules of the Un.ted States Patent Office 
wJntsfwS executed by the undersigned on the date(s) opposite the undersigned signa.u.e(s). 

Qate — Signature of Inventor (1) . ^^^^^^ 

Signature of Inventor (2), „ « (Seal) 

jr)ate ^— Signature of Inventor (3), ~ _(Seal) 

j^aie Signature of Inventor (4) . ^^^^^^ 



Tht^ sigurnent should preferably ^S^IZ^^^^^^^ if within the U-S-^^, or (b) a U.S. Counsel if ouuide 

the IJ.S.A. If neither, then it should be signed before at least two witnesses who also sign here: 

^Date_ Signature of Witness ^ -C^^^O 

• Oate Signature of Witness ^^^^^^ 



JSeal) 



; , .-'^V f ^ . ' APP'UCATION FOR UNITED STATES PATENT 

• Dedaration for Patent Application^ 
, „ .1 tereby declare that: 

plural names arc listed below;, of the subject matter which is claimed and for which a patent is sought on 

.^e invention rnrni-1- — r,r^r lr . Tf - ^' '^-....rr.. BASF .STATION AFP^F.T..S ^HP PaOIQ COMMUNIC^TIQN METHOK 

the specification of which 2 (file no . ) 

(check at least one) 3 [ ] is attached hereto „ . , vt no/^Ai mo 
^ ' 4[xl was filed on 11/28/2000 as (5) U.S. Applicanon Serial No. 09/701.309 

and was amended 



6[ 1 



(if fl^pUcablc) 



7 [ X ] was filed as PCX ittteraational application 
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only If you 
arr entering 
ihe U.6. 

phase based 

onaPCT 
lnlernationa.1 
Application 
deitgnuitlng 
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U 



Number PCT/.TP0Q/01754 



on Match 23. 20Q0 



and v/as amended under PCT Article(s) 19 and/or 34 
on . ^ ^ 



(if applicable). 



RECEIVED 

OCT 2 3 200! 



priority date claimed in PCT International Application 
JAPAN JPU-094351 3I/March/199y QEEICE OF PETITIONS 



(Country)" 

JAPAN 

XCounlfyJ" 



(Number) 

JPll-102734 

(iNumoer) 



(Day/Month/Year Filed) 

9yApr ii/l999 

(Uay/MontW Vear HledJ 



(iVTUraber) 



(JJayyVionth/ Y5ar Filed) " 



I hereby declare that I have reviewed and understand the eontents of the above-identified specification, including the claims, as amended, 

by any the United States Patent and Trademark Office all informaiion known to me which is material to 

patentability in accordance with Title 37, Code of Federal Regulations, §1.56. . ... ^ ..... 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 of a^y foreign application (s) for patent or myentof s 
certificate listed below and have also identified below any foreign application(s) for patent or invemor's certificate or any PCT interoationa} 
app]ication(s) designating at least one country other than the United States of America filed by me on the same subject matter having a fihng date 
earlier than that of the application(s) on which priority is claimed. 



Prior fFofeign^ AppHcation<^s^ any Priority Claims Under 35 U.S-C- J ^19 



Priority Claimed 
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(Country) 



(Number) 



"(Day/MonttVYear FiieO) 



(Country) (Number) (Day/Month/Year Filed) 

Priority Claim(s) from U.S. Provisional Application(s) - 1 hereby claim the benefit under Title 35, United 
States Code, § 119(e) of any United States provisional application(s) listed below: 
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[ ] 
Yes 



( ) 
No 

( ] 
No 
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Application [MO. 



Oay/Month/Ycai Filed 



Appiicaiion NO. 



Uay/Month/year Miea 



Do n<^t U5C tht5 
poftlan CO tdtatliy A 
PCT oppHoIlah iTthe 
pirtnt ftpptlcaUan U 
the U.St NtUonM 
llha«corthe PCT 



I hereby claim the benefit under Title 35, United States Code, 120 of any United States application(s) or 
PCT international application(s) designating the United States of America that is/are listed below and, insofar as 
the subject matter of each of the claims of this application is not disclosed in that/those prior application(s) m the 
manner provided by the first paragraph of Title 35. United States Code §112, 1 acknowledge the duty to disclose 
to the United States Patent and Trademark Office all information known to me to be oiatenal to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56 which became available between filing date of the prior 
application and the national or PCT international filing date of this application. 
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(U.S, Application Number) (U.S. Piling Date) 



Status (patented, pending, abandoned) 



I hereby appoint the following attorneys of the firm of Stevens, Davis, Miller & Mosher, L.L.P. as my attorneys of record with full 
power of sub-stituiion and revocation to prosecute this application and to transact all business in the Patent and Trademark Office: 

James E. Lxdbetter, Reg. No. 28732; Thomas P. Pavelko, Reg. No. 31689; and Amhony P. Venturing Reg. No, 31674. 

ALL CORRESPONDENCE IN CONNECTION WITH THIS APPLICATION SHOULD BE SENT TO 
STEVENS, DA\1S, MILLER & MOSHER, L.L.P^ 1615 L Street, N.W„ Suite 850, Washington, D.C 20036, 
TELEPHONE (202) 408-SlOO, FACSIMILE (202) 408-5200. 

See page 2 for signature lines 



°199B Slcvcti*. Davis, Miller & Moahcr, UUP. 



other side iMlnictions for cOiDpletidg inis form 



^ : ' ' INSTRUCTIONS FOR COMPI^ON OF THIS FORM 

l.sert,hesamc«Ue«UuscdonAA6catlon«,dil.thea3.^ .«.,lCH«on prior to^c lhat f^t,« Office .ppUc*«on scriaUumb«^^ 

. J -4 1),!.. v^TO use it » Identify mote readily an appUcatjon pnor w tonether in esse they become madvertenily 

in assoaating wiih the oortect case. , i5l,„o a new oaieiit application . 

■ ,• ..Hd™winBfifmliire»tiaohedtotM8dtcU«tionfonn.e.e-.*l>«El'«>eanewpai«n pp 

,„..3 A,eon.y.sedina„inaU.ce.nerea.eeppHcaaonisaWdyo„meand^^^^^^^ ,n .„cH an 

:::::'T::.c..at.„^.^ 

filed PCT Irtiernatibnal applicaiion designatmg the U.S. 



line 7 Check ihia box if this is a PCT National Phase application, 

,j„e 8 Insert PCT Ifttaniaiionftl applicaiion number. 



line 9 
lines lO-l 1 



line 1 2a 

(0 



,„^« date of filing of per International applicaiion. h .n,B«d«venls arc optional, so this line « times willno. be used. 

Inscr. the date of all amendmenta filed in thePCT International application. Such amendmenls arc optional. ^ 

19. uGcd in ihefoUo wing instances: „„J i« lis. onlv the firsl-filedapplieition; you do not need to list other countries if all 

<0 ,U single pnorityia being cl»i»**ft«">"f°«^'^P^"°"''°"""'*'*^ '^^ 

IppUcxtions -era filed within one year of the filing. fa. or mote countries, you must list .he fi^t filed application for each =^pcc. 

(iO If multiple priorities are being daimcd, .fio« a pluraUty of ^P'^"'"^"' ^^^^^i^^^^^^^ .„lier in country X and aspect B was disclosed 9 rnonths 

'1, i„««ntio„. Example: if aspect A of .he f J^Jl^^X^nui^^^^^^^ ^ 

-pri:^;r?Srnr™n^^^^^^^ 

'^S'^"'"'--- .•„.u>beU..edwesuBees,.h..you.ypeinon.hiafbrrnonly"SeeattachedScheduleA"andtha„,is.al.oftheprev^^^^ 

(iv) U ihere arc more than iwo applications U> be Usied wc fiuggesi ma jp 
applicslions on an aUachcd shccU 

for euch such prior application, 

• u ^ "John B JONES" or "J. Bob JONES" if the invenlOf so prefers. U is D£l acceptable to use 

line \4 Type the inventor's proper legal name in the order specified, eg.. John B. JONES, 

only initials such .as "J. B.JONES." . , _ > 

line 16 Insert ihe afilual datt: of signature. address Of ooslal code is required on 

,n.nsinlply.hecityandata.eorcoun,ry.a.^."f'aris.Prance^oftheinventOx•s,«i^«^^ No street addreaa or pos 



line 17 
this line 



citiJienship, e.g., "Japan" is sufficient. 

An assignment, a separate document requiring separate signature and daWtB may be encios 



lines 15 and 16 above. 



Er any patent issuing thereon. 
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16a 

17a 

ISa 
19a 



I4b 

I5b 
16b 

17b 

I8b 
I9b 

14c 

15c 
16c 

17c 

iSc 
19c 
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of Sole or First Inventor 



' [nventor's Signature 
Date of Signature 

Residence 



I4d 

I5d 
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I7d 

18d 
19d 
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Citizenship 

Post Office Address 
(Insert complete mailing 
address, including country) 

Typewritten Full Name 
of Sole or Rrst Inventor 

lnventor*s Signature 
Date of Signature 

Residence 

Citizenship 

Post Office Address 
(Insen complete mailing 
address, including country) 

Typewritten Full Name 
of Sole or First Inventor 

Inventor's Signature 
Date of Signature 

Residence 

Citizenship 

. Post Office Address 
{Inseri complete mailing 



Aldshima-shi 

jAPAN 
4-4-18-104, Midori-cbOi 



State or Piovuiu, 



XTounlry" 



Akishima-shi, T i^kvo 196-0004 JAPAN 
Osamu 



Given Hame 



TaiaairFasr 



KATO 

Tamily Name 



'Month 
-Yokosultca-shi 



JAPAN 



T5ay 

"Stil6or Provuiilt 



J APAN 

— L'ouiVlry 



5-45^G302, Sbonantakatori, 



ynkn^tika-shi, K---r^^^ 237-0066 JAPAN 



' Given Name 


Middle Name 


Family Name 




Month 


Day 


Year 



Yokosuka«shi 

aty 

JAPAN 

17.1-402, Anjindai^ 



Ranagaiya 
State or Province 



Country 



Typewritten Full Name 
of Sole or First Inventor 



Inventor's Signature 
Date of Signature 

Residence 

Citizenship 

Post Office Address 
(Insert complete mailing 
address, including country) 



Given Name 



Middle Name 



Family Name 



Month 



"Day 



Tear 



City" 



State or Province 



Country 
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DESCRIPTION 

NAL APPARATUS, BASE STATION 
APPARATUS AND^'rADIO COMMUNICATION METHOD 



5 Technical Field 

The present invention relates to a communication 
terminal apparatus, a base station apparatus and a radio 
communication method, 

10 Background Art 

A conventional ARQ (Automatic Repeat reQuest) 
system has three well known systems of "Stop and Wait 
ARQ (SW-ARQ)", "Go back N ARQ (GBN-ARQ)" and "Selective 
Repeat ARQ (SR-ARQ). These three systems have merits 
15 that a simple decoder can be employed therein in 
comparison with an error correction system and high 
reliability can be obtained and so forth. 

In the first place, operation of "SW-ARQ" system 
is described while employing FIG. 1. A base station 
20 transmits one cell (or one packet) to a mobile station. 
The mobile station checks whether or not an error occurs 
about the cell in a transmission network. In the case 
of no error, the mobile station transmits an acknowledge 
signal (ACK) to the base station while employing a 
25 returning channel to inform that the mobile station has 
received data correctly. While in the case where the 
mobile station has detected the error, the mobile station 

RECEIVED 
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transmits a retransmission request signal ( NAK ; Negative 
AcKnowledge) of the cell to the base station while 
canceling the cell with the error. When. the base station 
receives the NAK, the base station retransmits data that 
is stored in a transmission buffer to the mobile station. 
Further, the retransmission is continued until the ACK 
is returned from the mobile station. Thus, since 
procedure of the "SW-ARQ" system is simple, the "SW- 
ARQ" system is employed widely for many data 
transmission. 

Further, in the "GBN-ARQ" system, the base station 
transmits the cell continuously. Then, the base station, 
as illustrated in FIG. 2, transmits a next cell without 
waiting a response signal from the mobile station about 
the cell. Consequently, the base station results in 
transmitted plural cells until the base station receives 
the response signal from the mobile station. In an 
example of FIG. 2, the base station transmits the cells 
of NO. 1 to NO. 5 until the base station receives the 
NAK from the mobile station. Further, when the base 
station receives the NAK from the mobile station, the 
base station retransmits from a cell (NO. 2 cell) with 
an error to a cell (NO. 6 cell) which is transmitted in 
a timing when the NAK is received to the mobile station 
while going back to a cell corresponding to the NAK stored 
in the transmitting buffer. The mobile station cancels 
the cells from NO. 2 to NO. 6 received previously, because 



the cells NO. 2 to NO. 6 are retransmitted from the base 
s tat ion . 

Moreover, concerning the SR-ARQ system, likewise 
the GBN-ARQ system, the base station transmits the cell 
continuously. However, in this system, as illustrated 
in FIG. 3, the base station retransmits only the cell 
with occurrence of an error to the mobile station. The 
SR-ARQ system is one whose transmission efficiency is 
the most excellent among the above-described three ARQ 
systems . 

Here, in an asymmetrical data transmission, there 
is a problem that load of a forward channel from the base 
station to the mobile station becomes large in comparison 
with a load of a reverse channel from the mobile station 
to the base station. 

In the above-described conventional ARQ system, 
since retransmission of information data with occurrence 
of an error in reverse/forward channel is performed while 
employing the same reverse/forward channel, a problem 
that load of the forward channel is large in comparison 
with a load of the reverse channel is not solved. 



Disclosure of Invention 

An object of the present invention is to provide 
a communication terminal apparatus, a base station 
apparatus and a radio communication method capable of 
performing asymmetrical data transmission with 
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excellent efficiency while alleviating the load of the 
forward channel with the large load assigned. 

In order to achieve the above - described object, in 
the present invention, in the. case where an error occurs 
during data transmission in the forward channel, the 
mobile station returns a received cell as it is while 
employing the reverse channel. Subsequently, the base 
station detects an occurrence position of the error while 
comparing the returned cell with a stored corresponding 
transmitting cell, followed by informing information 
indicating the occurrence position of the detected error 
to the mobile station. Then, the mobile station corrects 
error data received previously on the basis of the error 
information . 

Namely, in the present invention, since 
retransmission of the error data that is performed in 
the forward channel with large load assigned is shifted 
to the reverse channel, transmission efficiency of 
asymmetrical data transmission is enhanced. 

Brief Description of Drawings 

FIG- 1 is a sequence view for explaining operation 
of "Stop and Wait ARQ" of a conventional system; 

FIG. 2 is a sequence view for explaining operation 
of "Go back N ARQ" of a conventional system; 

FIG. 3 is a sequence view for explaining operation 
of "Selective Repeat ARQ" of a conventional system; 



V 



f 



m 



5 



FIG. 4 is a configuration view of a radio 
communication system according to an embodiment 1 of the 
present invention; 

FIG. 5A is a sequence view for explaining operation 
of a base station and a mobile station according to the 
embodiment 1 of the present invention; 

FIG. 5B is a sequence view for explaining operation 
of a base station and a mobile station according to the 
embodiment 1 of the present invention; 

FIG. 6A is a block diagram illustrating a 
configuration of a transmitting section of the base 
station according to the embodiment 1 of the present 
invention ; 

FIG. 6B is a view illustrating a configuration of 
a cell transmitted from the base station according to 
the embodiment 1 of the present invention; 

FIG. 7 is a block diagram illustrating a 
configuration of the mobile station according to the 
embodiment 1 of the present invention; 

FIG. 8 is a block diagram illustrating a 
configuration of a receiving section of the base station 
according to the embodiment 1 of the present invention. 

FIG. 9 is a view illustrating a configuration of 
error information transmitted from the base station 
according to the embodiment 1 of the present invention; 

FIG. 10 is a block diagram illustrating a 
configuration of the mobile station according to the 
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embodiment 1 of the present invention; 

FIG. IIA is another sequence view for explaining 
operation of the base station and the mobile station 
according to the embodiment 1 of the present invention; 

FIG. IIB is another sequence view for explaining 
operation of the base station and the mobile station 
according to the embodiment 1 of the present invention; 
and 

FIG. 12 is a block diagram illustrating a 
configuration of a mobile station according to an 
embodiment 2 of the present invention. 

Best Mode for Carrying Out the Invention 

Embodiments of the present invention are described 

in detail below with reference to accompanying drawings. 
(Embodiment 1) 

FIG. 4 is a configuration view of a radio 
communication system according to an embodiment 1 of the 
present invention. In FIG. 4, 101 is a transmitting 
section of a base station side, 102 is a forward user 
channel (forward Uch), 103 is a forward control channel 
(forward Cch), 104 is a receiving section of a mobile 
station side, 105 is a transmitting section of the mobile 
station side, which performs returning of a cell with 
an error (hereinafter referred to as error ceXl) and 
transmission of ACK/NAK signal, 106 is reverse user 
channel (reverse Uch), 107 is a reverse control channel 
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(reverse Cch) and 108 is a receiving section of the base 
station side . 

In the base station which is a transmitting side, 
a cell is inputted to the transmitting section 101. A 
CRC (Cyclic Redundancy Check) bit is added to the cell 
by the transmitting section 101. Subsequently, the cell 
is transmitted to the mobile station while employing the 
forward Uch. 

Further, the cell is received by the receiving 
section 104 of the mobile station. The CRC is performed 
to the received cell by the receiving section 104. Then, 
in the case of no error, the cell is transferred to a 
next processing section which is not illustrated by the 
receiving section 104. On the other hand, in the case 
where an error occurs on the cell, the cell is transferred 
to the transmitting section 105 by the receiving section 
104, before being returned to the base station as it is 
by the transmitting section 105 while employing the 
reverse Uch. 

In the base station, the receiving section 108 
receives an error cell returned from the mobile station. 
Further, the receiving section 108 detects occurrence 
position of the error while comparing the received error 
cell with a corresponding transmitting cell whtich is 
stored. Then, the receiving section 108 outputs 
information (hereinafter referred to as error 
information) indicating the occurrence position of the 
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error. Further, the transmitting section 101 transmits 
the error information to the mobile station while 
employing the forward Cch* Furthermore, in the case 
where error occurs on data received by the receiving 
section 108, the transmitting section 101 requires 
retransmission to the mobile station while employing the 
NAK signal - 

In the mobile station, the receiving section 104 
receives the error information transmitted from the base 
station. Further, in the case where the error 

information is received correctly, the receiving section 
104 corrects the error data received previously on the 
basis of a position of an error bit indicated by the error 
information. On the other hand, in the case where the 
error information is received incorrectly, the 
transmitting section 105 requires retransmission of the 
error information to the base station while employing 
the NAK signal. Furthermore, concerning transmission of 
reverse data to the base station from the mobile station, 
the SR-ARQ system and so forth which are different from 
the above - described method is adopted. 

FIG. 5A and FIG. 5B are sequence views for 
explaining operation of the base station and the mobile 
station according to the embodiment 1. As illustrated 
in FIG. 5A, in the first place, the base station transmits 
cells to the mobile station in order of the sequence 
number (SN) order from NO. 1. Since the cells of NO. 2, 
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3, 4, 5, 7, 8, 9, 10 are transmitted correctly, as 
illustrated in FIG. 5B, the mobile station returns the 
ACK signal to the base station while employing the reverse 
Cch . 

5 Since error occurs on the cells of NO. 1 and NO. 

6, as illustrated in FIG. 5A, the mobile station returns 
the NO. 1 cell with the error and the NO. 6 cell with 
the error as they are to the base station. 

Since the NO. 1 cell is returned correctly, the base 

10 station performs error detection while comparing the 
received NO. 1 cell with a NO. 1 cell which is stored 
on the occasion of previous transmission- Further, the 
base station, as illustrated in FIG. 5B, transmits the 
error information (NO. 1 error information) to the mobile 

15 station while employing the forward Cch. On the other 
hand, since the NO. 6 cell, as illustrated in FIG. 5A, 
is returned incorrectly, the base station, as 
illustrated in FIG. 5B, requires such that the mobile 
station performs returning of the NO. 6 cell again while 

20 employing the NAK signal. In compliance with the 
requirement, the mobile station, as illustrated ±n FIG. 
5A, performs returning of the NO. 6 cell again. Then, 
since the NO. 6 cell is returned correctly in accordance 
with the returning performed again, the base station 

25 performs error detection while comparing the received 
NO. 6 cell with a NO. 6 cell which is stored on the occasion 
of previous transmission. Then, the base station, as 

I 
I 
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illustrated in FIG. 5B, transmits the error information 
(NO. 6 error information) to the mobile station while 
employing the forward Cch . 

On the other hand, since the mobile station, as 
5 illustrated in FIG. 5B, cannot receive correctly the 
error information (the NO . 1 error information) of the 
NO. 1 cell, the mobile station requires retransmission 
of the error information (the NO. 1 error information) 
while employing the NAK signal. In compliance with this 

10 requirement, the base station, as illustrated in FIG. 
5B, retransmits the error information (NO. 1 error 
information) of the NO. 1 cell. 

As illustrated in FIG. 58, since the error 
information (NO. 6 error information) of the NO. 6 cell 

15 is transmitted correctly, the mobile station corrects 
the NO. 6 cell with the error received previously on the 
basis of a position of an error bit indicated by the error 
information. Further, as illustrated in FIG. 5B , since 
the error information (NO. 1 error information) of the 

20 NO. 1 cell is transmitted correctly due to retransmission 
of the error information (NO. 1 error information) of 
the NO. 1 cell, the mobile station corrects the NO. 1 
cell with the error received previously on the basis of 
a position of an error bit indicated by the error 

25 information. 

According to operation as above, transmission of 
the cell which is performed while employing the forward 



11 

Uch comes to an end with only one time per each cell. 
Further, on that particular case where an error occurs 
on the cell transmitted while employing the forward Uch, 
a returning of the cell with occurrence of the error is 
performed while employing the reverse Uch with small load 
assigned. Accordingly. since load of the forward 
channel with large communication load assigned is 
reduced, a value of a throughput becomes approximately 
100% with a value of E^/Uo hardly related. 

Further, since there is a little data quantity of 
the error information transmitted while employing the 
forward Cch, it is possible to prevent a decrease in the 
throughput of the forward channel. 

Subsequently, a result of an improvement of the 
throughput of the forward channel in the case where the 
radio communication system of the present embodiment is 
employed is indicated in the following table 1. The 
table 1 is the throughput characteristic of the present 
embodiment in comparison with the SR-ARQ system. 
Further, the throughput value of the forward channel of 
the SR-ARQ system does not contain the cell that is 
retransmitted to the NAK from the mobile station. 
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TABLE 1 





THROUGHPUT 
CHARACTERISTIC 
OF FORWARD 
CHANNEL 


IMPROVEMENT 
OF 

THROUGHPUT 
CHARACTERIST 
IC OF FORWARD 
CHANNEL 


INCREASE . OF 
TRAFFIC OF 
REVERSE 
CHANNEL 


SR-ARQ 
SYSTEM 


PRESENT 
EMBODIM 
ENT 


10 dB 


4 1.9% 


ABOUT 
100% 


58.1 % 


MAXIMUM 

54.5 % OF 

FORWARD 

THROUGHPUT 


15 dB 


88.4% 


ABOUT 
100% 


11.6 % 


MAXIMUM 6.3% 
OF FORWARD 
THROUGHPUT 



A following conclusion is obtained from the table 1. 



'IMPROVEMENT OF THROUGHPUT CHARACTERISTIC OF 
FORWARD CHANNEL: 

58.1 % (Eb/NO = lOdB) 
•INCREASE OF TRAFFIC OF REVERSE CHANNEL: 

MAXIMUM 54.5 % OF FORWARD THROUGHPUT (Eb/NO 

= lOdB) 

Next, a configuration and operation of the 
transmitting section 101 of the base station side will 
be described specifically. FIG. 6A is a block diagram 
illustrating a configuration of the transmitting section 
101 of the base station. In FIG. 6A, 301 is a data input 
section, 302 is a header adding section, 303 is a CRC 
adding section, 304 is a SN adding section and 305 is 
a data transmitting section. 

In the header adding section 302, an ATM 
(Asynchronous Transfer Mode) cell header and a radio 
header are added to information data inputted to the data 
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input section 301, followed by adding the CRC bit in the 
CRC adding section 303. In the SN adding section 304, 
a sequence number SN for warranting turn of the data is 
added to the information data as header control 
information, before being built into one cell. FIG. 6B 
illustrates the configuration of the built cell. The 
built cell is transmitted to the mobile station from the 
data transmitting section 305 while employing the 
forward Uch. Transmission of the cell with the forward 
Uch employed is performed only one time per one cell 
regardless of existence of an error. Accordingly, it is 
possible to reduce a communication load of the forward 
channel . 

Next, a configuration and operation of the mobile 
station side will be described specifically. FIG. 7 is 
a block diagram illustrating a configuration of the 
mobile station- However, in FIG. 7, the same number is 
added to the same configuration as that of FIG. 4 to omit 
the description. 

In FIG. 7, the receiving section 104 includes a data 
receiving section 404 and a CRC section 405. Further, 
the transmitting section 105 includes an ACK returning 
section 401, an error cell returning section 402, and 
a CRC renewal processing section 403. 

Concerning the cell received by the data receiving 
section 404, in the first place, an error ctteck is 
performed in the CRC section 405. The CRC section 405 
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performs error checking with respect to the cell in 
accordance with predetermined CRC method. 

Further, in the case of no error on the cell, the 
CRC section 405 outputs a received cell to next processing 
section which is not illustrated. Then, an acknowledge 
signal ACK is replied to the base station by the ACK 
returning section 401 while employing reverse Cch. 

on the other hand, in the case where an error exists . 
a CRC bit is added to a data portion of the received cell 
newly by the CRC renewal processing section 403. Then, 
an error cell is returned to the base station as it is 
by the error cell returning section 402 while employing 

the reverse Uch . 

Thus, in the case where an error occurs on ttie cell 
on the occasion of transmission in the forward channel, 
since retransmission of the error cell is performed while 
employing the reverse channel with light load assigned, 
it is possible to reduce communication load of the forward 
channel. Further, the worse is the state of affairs of 
the forward propagation path. the larger is the 
improvement effect . 

Next. a configuration and operation of the 
receiving section 108 of the base station side vzill be 
described specifically. FIG. 8 is a block diagram 
illustrating a configuration of the receiving section 
108 of the base station side. However, in FIG. 8, the 
same number is added to the same configuration as that 
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of FIG. 4 to omit the description. 

In FIG, 8, 501 is a data receiving section, 502 is 
a CRC section, 503 is a retransmission requiring section, 
504 is an error detecting section, 505 is a buffer for 
5 storing transmission data, 506 is a retransmission 
processing section and 507 is an error information 
processing section. 

An error cell returned from the mobile station is 
received by the data receiving section 501. Then, the 
10 CRC section 502 performs CRC to the error cell. In the 
case where the error cell cannot be received correctly 
(namely, a result of the CRC becomes NG) , the 
retransmission requiring section 503 requires 
retransmission of the error cell to the mobile station 
15 while employing the NAK signal. On the other hand, in 
the case where the error cell is received correctly 
(namely, a result of the CRC becomes OK), the error 
detecting section 504 compares the received error cell 
with a corresponding cell stored in the buffer 505 on 
20 the occasion of previous transmission, followed by 
detecting an occurrence position of the error and the 
number of occurrence of the error. 

In the case where the number of occurrence of the 
error is smaller than the predetermined number, the error 
25 information processor 507 generates error information. 
Then, the transmitting section 101 transmits the error 
information to the mobile station while employing the 
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forward Cch. 

FIG. 9 illustrates a configuration of the error 
information. In FIG. 9, 601 is an occurrence position 
of an error bit, 602 is a sequence number SN and 603 is 
a CRC bit. The error information configured as above is 
transmitted to the mobile station while employing the 
forward Cch. The mobile station can find an occurrence 
position of the error within the error cell due to the 
occurrence position 601 of the error bit. Further, the 
mobile station can find whether the error information 
is one that is related to which cell due to the SN 602. 
Furthermore, the CRC bit 603 is employed for checking 
existence of the error that occurs during transmission 
of the error information in the mobile station. In the 
case where the error information takes such 
configuration, the error information requires 9 bits per 
one error. 

Thus, in the case where the number of occurrence 
of the error is smaller than the predetermined number, 
since the error information with small data quantity is 
transmitted while employing the forward Cch, it is 
possible to reduce the communication load of the forward 
Uch . 

On the other hand, in the case where the number of 
occurrence of the error is more than the predetermined 
number (for instance, the number of bits of the error 
information is quantity of more than corresponding one 
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cell), the retransmission processing section 506 
instructs to the data input section 301 so as to perforin 
retransmission of the cell in stead of the fact that the 
error information is transmitted to the mobile^ s t at ion . 
In this case, the data input section 301 extracts a cell 
corresponding to the error cell from the buffer 505, 
followed by retransmitting the corresponding cell to the 
mobile station while employing the forward Uch . The 
mobile station rewrites the cell with the same SN due 
to a cell received newly. 

Thus, in the case where the number of occurrence 
of the error is more than the predetermined number, namely, 
in the case where the number of occurrence of the error 
is exceedingly large, since retransmission of the error 
cell is performed while employing the forward Uch, it 
is possible to improve utilization efficiency of channel 
of the whole system. Further, since a probability that 
the number of occurrence of the error is extremely large 
is extremely small, there is a few decrease of the 
throughput of the forward channel due to retransmission 
of the cell in comparison with the state where the number 
of occurrence of the error is small. 

Next, operation of the mobile station will be 
described in the case where the mobile station receives 
the error information from the base station, FIG. 10 is 
a block diagram illustrating a configuration of the 
mobile station according to the embodiment 1 for 
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performing correction of the error cell in accordance 
with the error information. However, in FIG. 10, the 
same number is added to the same configuration as that 
of FIG. 4 as well as FIG. 7 to omit the description. 
5 In FIG. 10, 701 is an error correcting section. 702 

is a data receiving buffer and 703 is a NAK returning 
section. The error information transmitted from the 
base station is received by the data receiving section 
404, followed by performing an error check in the CRC 

10 section 405. 

In a result of the error check, in the case where 
there is no error in the error information, the error 
correcting section 701 causes the error bit of 
corresponding error cell stored in the data receiving 
15 buffer 702 to be inverted in accordance with a position 
of the error bit indicated by the error information to 
correct the error of the error cell. Then, the error 
correcting section 701 outputs the corrected cell to a 
next processing section which is not illustrated. 
20 In a result of the error check, in the case where 

the error exists in the error information, the NAK 
returning section 703 transmits the NAK signal to the 
base station to require retransmission of the error 
information to the base station. 
25 FIG. IIA and FIG. IIB are another sequence views 

for explaining operation of the base station and the 
mobile station according to the embodiment 1. As 
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illustrated in FIG. IIA, in the first place, the base 
station transmits the cell to the mobile station in turn 
from NO, 1, in SN order. Since the cells of NO. 2, 3. 
4, 5, 7, 8, 9 are transmitted correctly, as illustrated 
in FIG. IIB, the mobile station returns the ACK signal 
to the base station while employing the reverse Cch . 

Since the error occurs in the cells of NO. 1 and 
NO. 6, as illustrated in FIG. IIA, the mobile station 
returns the NO. 1 cell with the error and the NO. 6 cell 
with the error to the base station as they are while 
employing the reverse Uch, 

Since both of the NO. 1 cell and the NO. 6 cell are 
returned correctly, the base station compares the 
received NO. 1 cell and NO. 6 cell with the NO. 1 cell 
and the NO. 6 cell stored on the occasion of previous 
transmission respectively, followed by performing 
detection of the error. Here, for instance, in tine case 
where the number of occurrence of the error in the NO. 
1 cell is smaller than the predetermined number, as 
illustrated in FIG. IIB, the base station transmits error 
information (NO. 1 error information) indicating 
occurrence position of an error to the mobile station 
while employing the forward Cch. Further, for instance, 
in the case where the number of occurrence of the error 
in the NO. 6 is more than the predetermined number, namely 
in the case where the number of occurrence of the error 
is extremely large, as illustrated in FIG. IIA, the base 
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station performs retransmission of the NO. 6 cell while 
employing the forward Uch in stead of transmission of 
the error information. 

Then. since the retransmitted NO. 6 cell is 
5 transmitted correctly, the mobile station, as 
illustrated in FIG. IIB, returns the ACK signal to the 
base station. Moreover, since the error information (NO. 
1 error information) of the NO. 1 cell is not transmitted 
correctly, the mobile station requires retransmission 
10 of the error information (NO. 1 error information) to 
the base station while employing the NAK signal. In 
compliance with this requirement, the base station, as 
illustrated in FIG. IIB. retransmits the error 
information (NO. 1 error information) of the NO. 1 cell 
15 to the mobile station. 

Then , since the retransmitted error information (NO . 
1 error information) of the NO. 1 cell is transmitted 
correctly, the mobile station corrects the NO. 1 cell 
with the error received previously on the basis of a 
20 position of the error bit indicated by the error 
information . 

As described above, according to the present 
embodiment, it is possible to decrease communication 
load of the forward channel with large communication load 
25 assigned. 



(Embodiment 2) 
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FIG. 12 is a block diagram illustrating a 
configuration of the mobile station according to an 
embodiment 2 of the present invention. Further, in FIG. 
12, the same number is added to the same configuration 
5 as that of FIG. 4 and FIG. 7 to omit the description. 

In FIG. 12, 901 is a returning section, 902 is a 
returning buffer, 903 is a CRC adding section, 904 is 
a reverse transmission buffer and 905 is a data 
transmitting section. Concerning a cell received by the 
10 data receiving section 404, in the first place, an error 
check is performed in the CRC section 405. In the case 
where an error exists, the returning section 901 performs 
returning processing. The cell results in a condition 
for waiting transmission in the returning buffer 902. 
15 On the other hand, data transmitted from the mobile 

station, to which the CRC bit is added in the CRC adding 
section 903, results in a condition for waiting 
transmission in the reverse transmitting buffer 904. 

The data transmitting section 905 refers to the 
20 reverse transmitting buffer 904 on the occasion of 
transmission of the data. The data transmitting section 
905, in the case where transmitted information data is 
stored in the reverse transmitting buffer 904, transmits 
the information data stored in the reverse transmitting 
25 buffer 904 while taking precedence over returning of the 
cell with an error stored in the returning buffer 902. 
Then, when the information data stored in the reverse 
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transmitting buffer 904 is over, the data transmitting 
section 905 returns the error cell stored in the returning 
buffer 902. 

As described above, according to the present 
embodiment, since returning of the error cell is 
performed only in the case where there is room in a traffic 
of the reverse Uch, it is possible to return the error 
cell without influencing transmission of the information 
dat a . 

Further, in the embodiment 1 and the embodiment 2, 
as one example, there is described on the assumption that 
the ATM cell form is employed as the form of the 
information data. However, the form of the employed 
information data is not limited to the ATM cell form. 
It does not matter whether the form of the information 
is a packet or so forth. 

As described above, according to the present 
invention, transmission of the cell performed while 
employing the forward Uch ends by only one time per each 
cell. Further, returning of the cell with the error 
occurrence is performed while employing the reverse Uch 
with small load assigned on that particular case where 
an error occurs in the cell transmitted while employing 
the forward Uch. Consequently, according to the present 
invention, since the throughput becomes about 100% in 
the context with a value of E^/Nq hardly related, the load 
of the forward channel whose communication load is large 
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is reduced. 

Further, according to the present invention, since 
the error information transmitted while employing the 
forward Cch has a small amount of data quantity, it is 
possible to prevent decrease of the throughput of the 

forward channel. 

Consequently, according to the present invention, 
since it is possible to alleviate load of the forward 
channel with large load assigned, it is possible to 
perform asymmetrical data transmission with excellent 
efficiency . 

This application is based on the Japanese Patent 
Application No. HEI 11-94351 filed on March 31, 1999 and 
the Japanese Patent Application No. HEI 11-102734 filed 
on April 9, 1999, entire contents of which are expressly 
incorporated by reference herein. 



Industrial Applicability 

The present invention is applicable to a base 
20 station apparatus that is employed in a radio 
communication system, and to a communication terminal 
apparatus such as a mobile station for performing radio 
communication to the base station apparatus. 
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CLAIMS 



1. A communication terminal apparatus comprising: 
an error checker for checking whether or not an 

error exists in a unit of transmission that is received ; 
5 returner for returning the unit of transmission 

with an error detected; and 

corrector for correcting the error of the unit of 
transmission with the error detected on the basis of error 
information which is received after reception of the unit 
10 of transmission with the error detected. 

2 . A communication terminal apparatus according to 
claim 1, wherein the corrector corrects the error on the 
basis of information indicating a position of an error 
bit . 

15 3 - A communication terminal apparatus according to 

claim 1, wherein the corrector causes the error bit to 
be inverted so as to correct the error. 

4. A communication terminal apparatus according to 
claim 1, wherein the error checker checks existence of 

20 an error of the unit of transmission due to CRC. 

5 - A communication terminal apparatus according to 
claim 1, wherein the returner adds a CRC bit to ttie unit 

-of transmission with the error detected to return. 

6 . A communication terminal apparatus according to 
25 claim 1, wherein the returner stores the unit of 

transmission with the error detected, followed by 
returning the stored unit of transmission only when there 
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is no unit of transmission further. 



7 . 



A base station apparatus comprising: 



a transmitter for transmitting a generated unit of 
transmission and for storing the generated unit of 
transmission in a buffer; 

a detector for detecting an error within the unit 
of transmission while comparing a unit of transmission 
returned from the communication terminal apparatus 
according to claim 1 with a unit of transmission stored 
in the buffer; and 

an error information generator for generating 
information regarding the error. 

8. A base station apparatus according to claim 1 , 
further comprising a retransmitter for retransmitting 
the unit of transmission stored in the buffer in the case 
where the number of the errors existing within the unit 
of transmission is not less than a predetermined 
threshold value. 



retransmitting a unit of transmission with an error 
detected from a communication terminal apparatus; 

generating information regarding an error within 
the unit of transmission while comparing a returned unit 
of transmission with a corresponding unit of 
transmission stored in a buffer previous to transmission 
of the unit of transmission in a base station apparatus, 
followed by transmitting the information to the 



9. A radio communication method comprising: 
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communication terminal apparatus from the base station 
apparatus; and 

correcting the error on the unit of transmission 
on the basis of the information in the communication 
terminal apparatus . 
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ABSTRACT 



A communication terminal apparatus returns a unit 
of transmission with an error detected. A base station 
apparatus generates information indicating a position 
of an error within the unit of transmission while 
comparing a unit of transmission returned from the 
communication terminal apparatus with a corresponding 
unit of transmission stored in a buffer previous to 
transmission of the unit of transmission. The base 
station apparatus transmits the generated information 
to the communication terminal apparatus . The 
communication terminal apparatus corrects the error of 
the unit of transmission on the basis of the information. 
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